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deterioration as an obstacle to the attainment of that improved definition which should accompany the increase of aperture.
If, on the other hand, we suppose the aperture given, we find that aberration begins to be distinctly mischievous when it amounts to about a quarter period, i.e. when the wave-surface deviates at each end by a quarter wave-length from the true plane.
For the focal point itself the calculations are much simpler. We will consider the case of a circular object-glass with a symmetrical aberration proportional to hp4. The vibration will be represented by
ri
2     cos (nt — hp*) p dp, Jo
in which the radius of the aperture is supposed to be unity.    The intensity is thus expressed by
............(1)
the scale being such that the intensity is unity when there is no aberration By integration by parts it can be shown that
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so that
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Hence, when /t = \ir,
2[ cos(^7rp4)pd;p = l-32945/\/2,    2|   sin(l7rp*)pdp = '35424/^2, .'o                                              J o
Similarly, when h = ^TT,
J02 = -8003; and when h = TT
These numbers represent the influence of aberration upon the intensity at the central point, upon the understanding that the focusing is that adaptedsee that an aberration nowhere exceeding |X can have but little effect.
